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1 Introduction 


SR3595D is a highly integrated, single-die radio transceiver chip that supports 4G LTE 
with LTE-A for FDD-LTE, TDD-LTE, 3G WCDMA, HSDPA, HSUPA, GSM/EDGE as well 
as TD-SCDMA operation. Implemented in low cost bulk CMOS, it is optimized to meet 
the challenges of today's small form factor, power efficient, high performance cellular 
handsets. The SR3595D has total of 6 single-ended transmit ports, 12 primary and 11 
diversity single-ended receive ports. The SR3595D provides connectivity multiple bands 
of operation. The SR3595D offers a cost competitive and small footprint radio solution 
for multi-mode, multi-band applications with the highest performance at the lowest 
power. 


The linear transceiver architecture of 5835950 is utilized for 2.5G, 3G and 4G systems, 
offering excellent performance and design margins over 3GPP requirements. For 2.5G, 
a direct modulation scheme is used in the transmitter and performance of 2.5G receive 
and transmit chains is such that no additional RF filters are required to meet out-of-band 
noise specifications. The output driver stage for each transmitter chain is single-ended 
and matched to 500. 


The transceiver supports digital and Digital 1/О interfaces with simple 3-wire bus 
architecture to program the radio. 


Refer to Figure 1 for Block diagram. 


1.1 Key Features 
= Fully integrated single chip multi-mode, multi-band transceiver in bulk CMOS 
= TDD-LTE Band: 34, 38, 39, 40, 41 
« FDD-LTE Band: 1, 2, 3, 4, 5, 6,7, 8, 12, 13, 17, 18,19, 20, 25, 26, 28, 29 (DL only), 66 
" TD-SCDMA Band: 34, 39 
= WCDMA Band: 1 to 6, 8, 9, 10 
= GSM/EDGE: О5М850, EGSM900, DCS1800, PCS 1900 
" Single-ended LNAS in all receive bands and all modes of operation 
= АШ TX outputs are single-ended and internally matched to 500 
= Digital IQ interface 
= Ultra Low Power Consumption 
= Three sets of 26MHz reference clock outputs 
= Build-in 32k Hz clock output 
= 123balls BGA package 
. 4.5mm х 4.5mm ,0.35mm pitch 
= RoHS Compliance 
= Halogen Free (HF) Compliance 
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Figure 1: Block Diagram 


9 


TOP 


ВВА Те 


ВВА TX 


ІҢ UNISOC 


Feature Summary 
=> GSM/GPRS/EDGE 

o Integrated radio transceiver fully supporting GSM, GPRS and EDGE 
o GPRS and E-GPRS all classes up to and including class 12 
o Quad-band GSM operation 
o Full digital gain control on TX and RX 
o  Single-ended TX output 
o Digital I/O interface 


o Support for band 1 to 6, 8, 9 and 10 
o Full digital gain control 
o Full HSDPA and HSUPA support 
o Programmable channel filter 
o  Single-ended RX inputs 
o  Single-ended TX outputs 
o Digital I/O interface 
= TD-SCDMA 
o Support for band 34, 39 
o Full digital gain control 
o ~ Full HSDPA and HSUPA support 
o Programmable channel filter 
o  Single-ended RX inputs 
o  Single-ended TX outputs 
o Digital I/O interface 


" LTE 
o Support TDD-LTE band 34, 38, 39, 40, 41 
o Support FDD-LTE band 1, 2, 3, 4, 5, 6,7, 8, 12, 13, 17, 18,19, 20, 25, 26, 28, 29 (DL only), 66 
o Full digital gain control 
o Programmable channel filter 
o  Single-ended RX inputs 
o  Single-ended TX outputs 
o Digital I/O interface 
= General 


o -409C to +85°C operation 
o Built-in temperature sensor 
o . Built-in 32k Hz clock 
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2 Operation Condition 


2.1 Absolute Maximum Ratings 


Attention: Absolute maximum ratings may cause permanent damage! These are stress ratings only 
and functional operation at these conditions is not implied. Exposure to maximum rating conditions for 
extended periods may reduce device reliability. The device is not guaranteed to be functional within these 
absolute maximum ranges. 


Table 1: Absolute Maximum Ratings 


Parameter Minimum Typical Maximum Units Test Condition 
Operating Ambient Temperature -40 25 85 °С 

Operating Junction Temperature -40 34 104 °С 

Storage Temperature -50 125 °С 

Total Power Dissipation - 475 mW 

Input Voltage Range (any pin) GND VDD 

ESD (HBM) 1000 = 


2.2 Recommended Operating Condition 
Table 2: Power Supplies 


Parameter Minimum Typical | Maximum | Units Test Condition 
VDD1V8TX 1.75 1.8 2.15 V 
VDD1V8XO 1.75 1.8 2.15 V 
VDD1V8RX 1.75 1.8 2.15 V 
VDD1V8lO 1.75 1.8 2.15 V 
VDD1V2RX 1.20 1.25 1.30 V 
VDD1V2TX 1.20 1.25 1.30 V 
VDD1V1DIG 1.05 1.10 1.30 V 
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3 RXPort Specifications 


3.1 Overview 


There are total 22 single-ended receive ports, grouped into 12 primary ports and 
10diversity ports. There are four bands, LB, MB, HB ports. Table 3 and Table 4 list 
corresponding ports and their operating ranges. 


Table 3: Primary RX Ports 


Supported Modes Pin Name Freq Min Freq Max Units 
PRX H1 2300 2690 MHz 
PRX H2 2300 2690 MHz 
PRX H3 2300 2690 MHz 
PRX H4 2300 2690 MHz 
PRX M1 1805 2170 MHz 
GSM/GPRS/EDGE 
WCDMA PRX M2 1805 2170 MHz 
TD-SCDMA 
FDD-LTE PRX M3 1805 2170 MHz 
TDD-LTE PRX M4 1805 2170 MHz 
PRX L1 699 960 MHz 
PRX L2 699 960 MHz 
PRX L3 699 960 MHz 
PRX L4 699 960 MHz 
Table 4: Diversity RX Ports 
Supported Modes Pin Name Freq Min Freq Max Units 
DRX H1 2300 2690 MHz 
DRX H2 2300 2690 MHz 
DRX H3 2300 2690 MHz 
DRX H4 2300 2690 MHz 
WCDMA DRX M1 1805 2170 MHz 
TD-SCDMA 
FDD-LTE ОРХ M1 1805 2170 MHz 
TDD-LTE 
DRX M3 1805 2170 MHz 
DRX L1 699 960 MHz 
DRX L2 699 960 MHz 
DRX L3 699 960 MHz 


NOTE: Package is subject to change, please contact UNISOC for the latest ball map to confirm Ball location. 
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3.2 AC Specifications 
3.2.1 GSM ВХ RF 


Table 5: AC Specifications - GSM RX RF 


Parameter Minimum Typical Maximum Test Condition 


Cascaded noise figure (25°С) 


GM LB - 24 - ав Co-band with WCDMA 
GSM HB - 24 й ав ports 

Cascaded voltage gain — 

Maximum 

GSM LB - 79 - dB 

GSM HB = 77 = dB 


АОС gain range 


GSM LB - 68 - dB Set point -5dBm. 
GSM HB ы 66 = ав 

Input P1dB 

GSM LB - -40 - dBm @ 600КН2 offset, 
GSM HB - -40 - dBm RX gain word = x4366 


In-Band Input IP3 


Two tones at 800kHz and 


GSMLB -12 dBm 1.64MHz offset at -43dBm 


GSM HB -18 dBm 
In-Band Input IP2 


шин 40 | iip ee 
GSM HB 40 я 1 авт 
Image rejection - 40 - dB 
Maximum Input Power Level = = -15 dBm 
DC offset -150 - 150 mV 
LO leakage - -85 - dBm 
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3.2. WCDMA RX RF 


Table 6: AC Specifications - WCDMA RX RF 


Parameter Minimum Typical Maximum Units Test Condition 


Cascaded noise figure (25°С) 


WCDMA LB - 2.4 - dB 
WCDMA HB - 2.4 - dB 
Cascaded voltage gain — 

Maximum 

WCDMA LB = 78 5 dB 
WCDMA HB - 78 - dB 


АОС gain range 
WCDMA LB - 69 dB 
WCDMA HB - 69 dB 
In-Band Input IP3 


Two tones at 10MHz offset at - 


WCDMA LB - -14 5 аВт 44dBm 


WCDMA HB - -18 - аВт 
Out-of-Band Input ЇРЗ 


Two tones at frx-fdpx spacing at - 


WCDMA LB -12 2 авт 37dBm 


WCDMA HB - -13 1 dBm 
Out-of-Band Input IP2 


Two tones at ftx-0.5MHz and 


Wei - id i dBm | ftx+0.5MHz at -31dBm 

WCDMA HB - 52 - dBm 

Receive EVM 
equalization of analog bbf 
assumed 

WCDMA LB - 2.0 - % 
РМА Gain=xA using Data 
Gaintable 

WCDMA HB - 2.0 - 96 

Image rejection - 40 - dB 

Maximum Input Power Level 2 - -16 dBm 

DC offset -150 - +150 mV 

LO leakage -85 dBm 
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3.2.3 TD-SCDMA RX RF 
Table 7: AC Specification - ТОЗСОМА ЕХ RF 


Parameter Minimum Typical Maximum Units Test Condition 


Cascaded noise figure (25°С) 


TD-SCDMA HB - 2.4 - dB 
Cascaded voltage gain — 

Maximum 

TD-SCDMA HB = 81 = ав 


АСС даіп гапде 
TD-SCDMA HB - 72 - dB 
In-Band Input IPS 


Two tones at 3.2MHz and 6.1MHz 


TD-SCDMA HB - -18 7 dBm offset at -48dBm 


In-Band Input IP2 
Two tones at 4.6MHz and 4.9 MHz 


E 4 m ` dBm | offset at -44dBm (No AGC) 

Receive EVM 

TD-SCDMA HB - 3.5 : % equalization of analog bbf 
assumed 

Image rejection В 40 2 ав 

Maximum Input Power Level - - -20 dBm 

DC offset -150 - +150 т\/ 

LO leakage -85 dBm 
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3.2.1 LTE RX RF 


Table 8: AC Specifications - LTE RX RF 


Parameter Minimum Typical Maximum Units Test Condition 


Cascaded noise figure (25°С) 


LTE LB М 2.4 = dB LTE 5MHz 
LTE HB т 2.4 = dB 

Cascaded voltage gain — 

Maximum 

LTE LB = 78 - dB LTE 5MHz 
LTE HB - 78 - ав 


АОС gain range 
LTE LB - 71 - dB Set point -7dBm 
LTE HB - 71 - dB 
In-Band Input IPS 


LTE LB (5MHz) 7 -15 - авт Two tones at BW specific offset at 


-48dBm 
LTE LB (20MHz) = -15 5 dBm 
LTE HB (BMHz) - -18 - dBm 
LTE HB (20MHz) 5 -20 1 dBm 


Out-of-Band Input ЇРЗ 


Two tones at frx-fdpx spacing at - 


LTE LB - -8 - dBm 35dBm and frx-BW specific offset 
at -55dBm 

LTE HB я -8 = dBm 

Out-of-Band Input IP2 

LTE LB (BMHz) 50 dBm 

LTE LB (20MHz) 50 dBm 

LTE HB (BMHz) 50 dBm 

LTE HB (20MHz) 50 dBm 

Receive EVM 

LTE LB (5MHz) - 2.0 - % equalization of analog bbf assume 

LTE LB (20MHz) 2.0 

LTE HB (BMHz) - 2.2 = % RF Input power -30dBm. 

LTE HB (20MHz) 22 

Image rejection - 40 - dB 

Maximum input power level : - -15 dBm 

DC offset -150 - +150 т\/ 

LO leakage - -85 - dBm 
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4 TX Рог Specifications 


There are 6 single-ended transmit ports, which are grouped in two ranges of operation, 
2 low band (LB) ports, 4 high band ports (HB) .Each LB port, TX L1 and TX L2, 
supports frequency ranges from 699MHz to 915MHz, and Each HB port, TXA H1 to 
TX НА, supports frequency range from 1710MHz to 2690MHz. Table 9lists all operating 
range for each TX port. Each of ports is internally matched to 500. 


Table 9: TXA Ports 


Port Usage Pin Name | Freq Min Freq Max Units Ball Location 
GSM/GPRS/EDGE TX L1 699 915 MHz 
WCDMA 
EDD-LTE TX_L2 699 915 MHz 
TX H1 1710 2690 MHz 
GSM/GPRS/EDGE 
WCDMA TX H2 1710 2690 MHz 
TDSCDMA 
EDD-LTE TX_H3 1710 2690 MHz 
TDD-LTE TX H4 1710 2690 MHz 
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4.1 GSM TX RF OUTPUT 
GSM output can only be with TXA ports 


Parameter 


Typical 


Table 10: AC Specifications - GSM TX RF 


Maximum 


Units 


Test Condition 


Maximum output power 


| Minimum 


GSM LB/HB 10/9 авт 
8PSK LB/HB 3.5/3.5 dBm 
Minimum output power 
GSM LB/HB i 1 E пет 
8PSK LB/HB - 33 40 cam 
Gain Range 
GSM LB/HB 6 8 à dB 
8PSK LB/HB a : - dB 
Power variation over -1.5 - 1.5 dB 
process/frequency 
Output load й 50 | о 


4.2 GSM TX MODULATED 
Table 11: AC Specification - GSM TX Modulated 


Parameter 


Typical 


Maximum 


Units 


Test Condition 


RMS phase error (Max RMS) 


| Minimum 


GSM LB 5 1 2 erms 
GSM HB 5 1 2 °rms 
Peak phase error (Max peak) 
GSM LB E 3 4 әрк 
GSM HB 5 4 8 ерк 
RMS EVM 
8PSK LB - 1.5 3 96 High Power 
8PSK HB 5 1.5 3 96 High Power 
Image Rejection 
GSM LB/HB 5 -46 / -44 - dB High Power 
Spectrum Mask 
GSM LB/HB E -69 / -67 - dBc +400КН2 
GSM LB/HB 7 -80 / -75 - dBc +600KHz 
8PSK LB/HB Е -70 / -67 - dBc +400KHz 
8PSK LB/HB s -74 1-72 - dBc +600KHz 
Output harmonics (274 319) 
GSM LB/HB : - -20 авт 2ХЕ, 2ХЕ, 
GSM LB/HB : -20 dBm 3xF, 3xF, 
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4.3 WCDMA TX RF OUTPUT 
Table 12: AC Specifications - WCDMA TX RF 


Parameter | Minimum Typical Maximum Units Test Condition 
maximum output power 
WCDMA LB 
WCDMA LB 6.3/5.7 
а - аВт 40dBc /43dBc ACLR 
WCDMA HB ш; 
WCDMA HB 
minimum output power 
WCDMA LB/HB 8 -67 -78 dBm 
Gain Range 
WCDMA LB/HB 95 90 : dB 
Power variation over -2 : 2 dB 
process/frequency 
Output load E 50 Q 
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4.4 WCDMA TX MODULATED 
Table 13: AC Specifications - WCDMA TX Modulated 


Parameter | Minimum Typical Maximum Units Test Condition 
RMS EVM 
1.4 
WCDMA LB/HB 0dBm = 4 % 
WCDMA LBHB Мах Pout 1.7 
Е 4.5 
WCDMA LB Min Pout Е 14 % 
WCDMA HB Min Pout 5.5 
ACLR 
WCDMA LB 39 43 - dB ACLR 5M at 5dBm 
WCDMA LB 57 67 - dB ACLR 10M at 5dBm 
WCDMA HB 39 40 - dB ACLR 5M at 5dBm 
WCDMA HB 57 62 - dB ACLR 10M at 5dBm 
Image Rejection 
WCDMA LB/HB Б -47 = dB 
Spectrum Mask 
WCDMA LB 2 -46 - dBc/30kHz | +2.515МН2 
WCDMA LB 5 -45 - dBc/30kHz | +3.485MHz 
WCDMA LB Е -44 = dBc/1MHz +4МН2 
WCDMA LB E -63 E dBc/1MHz | +12MHz 
Spectrum Mask 
WCDMA HB 5 -42 - dBc/30kHz | +2.515МН2 
WCDMA HB E -41 - dBc/30kHz | +3.485МН2 
WCDMA HB -48 = dBc/1MHz +4MHz 
WCDMA HB 7 --68 = dBc/1MHz +12МН2 
Output harmonics (274,374) 
WCDMA LB я -39 s dBm 2xF, 2ХЕ, 
WCDMA LB = -65 : dBm ЗХЕ, ЗХЕ, 
Output harmonics (274,374) 
WCDMA HB у -46 s dBm 2xF, 2ХЕ, 
WCDMA HB ? -67 > dBm 3xF, 3xF, 
RX Band Noise at B1 -156 dBm/Hz 
RX Band Noise at B2 -151 dBm/Hz 
RX Band Noise at B5 -154 dBm/Hz 
-153 dBm/Hz 


RX Band Noise at B8 
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4.5 TD-SCDMA TX RF OUTPUT 


Table 14: AC Specifications - ТОЗСОМА TX RF 


Parameter | Minimum Typical Maximum Units Test Condition 


maximum output power 


TD-SCDMA HB P 2.5 : dBm 
minimum output power 

TD-SCDMA HB i -72 74 dBm 
Gain Range 

TD-SCDMA HB 75 - - ав 
Power variation over -2 2 dB 
process/frequency 
Power variation over temperature 15 15 dB 

- 50 - о 


Output load 
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4.6 TD-SCDMA TX MODULATED 
Table 15: AC Specifications - ТОЗСОМА TX Modulated 


Parameter | Minimum Typical Maximum Test Condition 

RMS EVM 
TD-SCDMA HB Е 2.5 3 96 High Power 
TD-SCDMA HB 8 14 96 Typical min power 

ACLR 
TD-SCDMA HB я 44 - ав ACLR 1.6М 
TD-SCDMA HB s 66 - dB ACLR 3.2M 

Image Rejection 
TD-SCDMA HB -38 dB 

Spectrum Mask 
TD-SCDMA HB А 5 -45 dBc/30kHz +0.815МН2 
TD-SCDMA HB 4 = -59 dBc/30kHz +1.815MHz 
TD-SCDMA HB i = -54 dBc/1MHz %2.9МН2 

Output harmonics (274 314) 
TD-SCDMA HB 5 - -20 dBm 2xF, 2xF, 
TD-SCDMA HB 5 | -20 dBm 3xF, ЗХЕ, 


4.7 LTE TX RF OUTPUT 
Table 16: AC Specifications - LTE TX RF 


Parameter | Minimum Typical Maximum Units Test Condition 


maximum output power 


LTELB 40 | dBm 
maximum output power 
LTE HB : 55 : dBm 
minimum output power 
LTELB - -79 = dBm <5% EVM 


minimum output power 


LTE HB a -75 = dBm <5% EVM 
Gain Range 
LTE LB - 83 : dB 
Gain Range 
LTE HB - 80 : ав 
Power variation over -2 E 2 dB 
process/frequency 
-1.5 - 1.5 dB 


Power variation over temperature 


Output load 
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4.8 LTE TX MODULATED 
Table 17: AC Specifications - LTE TX Modulated 


Parameter | Minimum Typical Maximum Units Test Condition 
RMS EVM 
LTE LB - 2.4 = % High Power (ACLR=-37dBc) 
LTELB g 0.7 5 96 Mid Power (-5dBm) 
RMS EVM 
LTE HB 1 2.7 = % High Power (ACRL=-37dBc) 
LTE HB х 1:3 + 90 Mid Power (-5аВт) 
ACLR 
LTE LB/HB 37 40 - dB ACLR EUTRA 
LTE LB/HB 40 43 - dB ACLR UTRA Near 
LTE LB/HB 43 46 - dB ACLR UTRA Far 
Image Rejection 
LTE LB/HB -40 dB 
Spectrum Mask 
LTE LB/HB - - -102.8 dBc/Hz Near offset (BW dependent) 
LTE LB/HB й И -122.0 dBc/Hz | Far offset (BW dependent) 
Output harmonics (274314) 
LTE LB i - -20 dBm | 2xF, 2ХЕ, 
LTE LB 3 - -13 dBm | зх, 3xF, 
Output harmonics (2"%,3'%) 
LTE HB : : -20 dBm | оҳ, 2XF, 
LTE HB : : 420 dBm | 3xF, 3xF, 
RX Band Noise i -153 г dBm/Hz 
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5 Clock Specification 


Reference clock XO module in SR3595Dis used to provide 26MHz reference clock to RF internal 
circuitries and three 26MHz reference clocks to peripheral. It also generates 32KHz clock output. 


5.1 Block Diagram 


XO MODE 


32KHz output 
+/-(0.1+0.308)ppm 
32K Delta-Sigma Divider No cal: +/-38ppm 


Factory coarse cal: +/-5ррт 
After AFC:+/-0.41ppm 


+/-10ppm 
(Coarse tuned) 


XOC bulk XOCtune 


Figure 2: XO Block Diagram 


5.2 XO Input 


Table 18: Clock Specifications - XO Input (TCXO) 
ТСХО Reference Configuration (XO P port) 


Input coupling requirement AC 


Input impedance 


crystal mode 


Resistivity 130k kQ Measure at XO_p and 
XO_n are grounded 


crystal mode 


Reactive 17.4 pF Measure at XO_p and 
XO_n are grounded 


External drive mode 
TE 44.8 ко Measure at ХО p and 
R | 
ва ВН XO п аге grounded 


External drive mode 


Reactive 18.68 pF Measure at XO p and 
XO n are grounded 
Input voltage swing 650 1000 mVpp 
Input duty cycle 40 50 60 % 
Phase noise 
1kHz offset -132 -129 dBc/Hz 


24 


ІҢ UNISOC 


Table 19: Clock Specifications - XO Input (DCXO) 


Parameter Minimum Typical Maximum Test Condition 


With crystal observed with 


Input Voltage Swing 1pF probe 
1.2 1.7 Vpp 
XOP - XO level -5 
XON 1.2 1.7 Vpp 
Coarse Tune Capacitor step size 0 
XOCbulk=0 0.275 


0x44[4:0]-00000 
0x44[4:0]-00001 


Ox44[4:0]-11111 8.525 pF 
XOCbulk- 1 
0x44[4:0]-00000 
0х44[4:0]-00001 44 
0х44(4:0)-11111 4.675 
12.925 


Reference Crystal Requirements (XO P and ХО N ports) 


Frequency tolerance -10 0 10 ррт 
Temperature stability -10 0 10 ррт 
Aging -1 0 1 ppm/year 
Pulling sensitivity 14 25 - ррт/рЕ 
Load capacitance (CL) 6 8 10 pF 
Motional series resistance (RS) 2 20 60 Q 
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5.4 Reference Clock Output (REFOUT) 
Table 20: Clock Specifications - REFOUT1/2/3 


Parameter Minimum Typical Maximum Test Condition 
Reference frequency i 26 - MHz 
Determined by XO input 
Frequency compensation range - 7 ў ррт clock 
Determined by XO coarse 
Frequency compensation resolution 7 7 7 ppm/LSB | tune range 
Output duty cycle 40 : 60 % 
0.65*VppX | 0.75*VppX 
Output Voltage Swing (SINE wave) Ор Ор 1 Урр 
Phase Noise -123 
1kHz Offset -133 dBc/Hz 
10kHz Offset 
200kHz Offset -138 
Clock Jitter 
Standard deviation 20 psec RMS 
Drive capacity В 10 = pF 
б _ 3 msec Including XO and Buffer 


Power-up settling time 


settling time 


5.5 Power Detector 


Table 21: AC Specifications - Power Detector 


Parameter 


Minimum 


Typical 


Maximum 


Units 


Test Condition 


Absolute Accuracy 


Input Frequency Range 699 | 2690 МН2 
Input Power Range -15 5 +3 dBm 
-0.25 - 40.25 dB 
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6 Power Supply Sequencing 


6.1 Overview 


There are total of four supplies for the RFIC, proper sequencing of the power supply is required for the 
normal function of the device. VDD1V8 maybe shared with Connectivity; 1.1 V maybe shared with 
memory. 


VDD1V1DIG VDD1V2RF VDD1V8RF VDD1V8XO 
—— | 
1.1V Supply 22 15VLDOs 
Detection гише (x3) ын 
| — X 
DIGITAL EEUU 4 


1.8V devices 


Figure 3: SR3595D Supply diagram 
6.2 Digital (1.1V) supply 


6.2.1 Internal Supply Mode 
If VDD1V2RF supply turns on before the VDD1V1DIG, the internal LDO will be activated. 
The 1.1V LDO will remain on even if VDD1V1DIG is turned on. The 1.1V LDO can be disabled by writing 


to the SPI. 
VDD1V2RF 
PME ОЛ 
Detection [ENABLED] 
4 
DIGITAL 1.2VLDOs 
(x3) 


Figure 4: internal Supply for Digital 


6.2.2 External Supply mode 


The 1.1М is supplied externally and the supply detection will disable the internal 1.1V LDO. The 
VDD1V2RF can be turned ON and OFF as long as 1.1V supply remains ON. 


The 1.1V must be on before VDD1V5RF. 


Tvpb1viDIG_ON<T vpbivsRF_oN+5US 
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VDD1V1DIG VDD1V2RF 
|» 
1.1V LDO 
ЛУ Sepp [DISABLED] 
Detection 
4 
DIGITAL ! к 


Figure 5: External Supply for Digital 


6.3 Valid supply sequences 


VDD1V1DIG and VDD1V8XO can' be brought up at the same time. The two supplies need to be 
brought up one after another. The following sequences are both valid. 


Valid sequence #1 Valid sequence #2 
VDD1V1DIG VDD1V1DIG 
А А 
Vpor start тах Vpor. start max 
Vpor start min А Vpor start min i 
<-> < т > 
VDD1V8XO VDD1V8XO | 
А А 
Vpor start тах y Vpor_start_max 
Vpor_start_min Vpor_start_min Y 


Figure 6: Valid supply sequences 


Sequence #1: 
1. VDD1V8XO is brought up T=5us prior to the VDD1V1DIG, satisfying requirement in Table 22. 


Sequence #2: 


1. VDD1V8XO is brought up T=5us after ће VDD1V1DIG, satisfying requirement in Table 22. 
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Table 22: Terms and Definitions 


Item Description Minimum value 

V a Voltage above which SPI is guaranteed to be defined (over many 

Vspi,valid: parts, over corners): 0.75V id 
... | Minimum Voltage above which the digital POR pulse timing COULD be 
Мрог start,min: started (over many parts, over corners): 0.4М. олу 
Vpor start mae Minimum Voltage above which the digital POR-pulse is 0.9V 
pers | ? GUARANTEED to be started (over all parts, over corners): 0.9% : 

Т Minimum time required 25us 
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7 Function Description 


7.1 RCB Interface 


The Radio Control Bus (RCB) is a 3-wire serial bus which accesses the device register set and configures 
SRAM. The baseband subsystem uses this control interface to initialize the device configuration, to 
change the mode of operation, and to adjust gain settings. 


7.1.1 RCB Signal Description 


DATA: The DATA signal carries the write control bit, the address bits, and the data bits. The write control 
bit is set to 0 when writing to the device and set to 1 when reading from the device. The baseband 
subsystem transmits the write bit first, followed by 15 address bits. 16 data bits follow the address bits. 


CLK: This signal is an input of the device, driven from the baseband subsystem. It is used to clock DATA 
into and out of the device. When writing to the device, DATA must be stable near the rising edge of CLK. 
When reading from the device, DATA transitions on the rising edge of CLK And is stable on the falling 
edge of CLK. CLK needs to be driven low on reset and should be held low when inactive. 


LE: The baseband subsystem uses signal LE to enable the RCB. LE needs to be low for DATA and CLK 
to be enabled. When signal LE is high, access to the device is inhibited. 


7.1.2 RCB Datagram 


The datagram format is 32 bits. Bit 31 is always set as 0 for write operation and 1 for read. The next 15 
bits (30 through 16) contain the register address information. The 16 LSBs (15 through 0) are the register 
data. Datagrams are sent from the baseband subsystem to the device with MSB first. 
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SPI Port Read & Write Datagrams 
Word Structure 


= Read/Write Control Bit (MSB) Final Data Bit (LSB) 4 
| 1 


R/W | А14 | A13 | А12 | A11 | A10 | А9 | АВ | A7 | Аб | А5 | А4 | АЗ | А2 | А1 | А0 | 015 | D14 | 013 | 012 | 011 | 010 | 09 | 08 | 07 | 06 | 05 | D4 | 03 | 02 D1| DO 
31 | 30 29 | 28 27 | 26 25 | 24| 23 | 22 21 | 20 | 19 18 17 16 15 14 | 13 12 11 10 9 8 7 6 5 4 3 2 1 0 


Read Operation 


Externally Driven | и Internally Driven 


(м58) RW=1 до ро 
DATA 
Xx 31 30 29 28 27 16 15 14 0 
ак 


Write Operation 


Externally Driven 3 


(м58) RW-0 до ро 
DATA 
x 31 30 29 28 27 16 15 14 0 
ак 


Multiple Read/Write: 
Multiple operations are possible keeping the 'LE' signal active low after bit DO (clock cycle 0) and repeating the datagram 
format. 


Notes: 
Data is shifted into the registers on rising edge of the clock and shifted out of the falling edge of the clock. 
Data is shifted in and out MSB first. 


Figure 7: RCB Datagram 


' | 
> ie tocrs > 16 ÌCPL | 
| Em | 
рАТА T 22 
LOI — 
E le tocrH >; 16 tics 
| П 
| 
LE | - 
| | | 
3: i duc Цен = са 


Figure 8: RCB configuration timing 
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Table 23: RCB Configuration Timing 
(TA = 25°С, АП VDD = 2.8V, unless otherwise noted) 


Parameter Description Min Typ Max Unit 
Рак CLK Frequency 5 26 80 MHz 
tocrs DATA to CLK rising edge setup 5 ns 
tocrH DATA past CLK rising edge hold 5 ns 
top CLK pulse high 5 ns 
top. CLK pulse low 5 ns 
ісін CLK low period before rising edge 5 ns 

lic LATCH to CLK setup 5 ns 
{рн Latch pulse high 5 ns 
tics LE rising edge past CLK rising edge 10 ns 


7.2 Data Interface 


The SR3595D RF uses Digital I/O interface to transfer data between RF and baseband. An ADC is 
provided to convert analog transmit I/Q signals into a digital signal which can be used by the digital front 
end (DFE). 


The ADC and DACs used in with the Digital /О interface are operated using clocks derived from the LO. 
Therefore, in order to use the Digital I/O interface, the appropriate synthesizer for the selected receive or 
transmit chain must be enabled and locked. 


7.3 HReference Clock 


The XO clock contains coarse tune capacitor banks, three clock buffers for reference clock outputs, and 
one fractional PLL to baseband 26MHz reference clock. Figure 2shows clock diagram. 


The frequency of PLL clock output is adjusted by changing PLL's frequency offset. It can be tuned to +/- 
0.1ppm. 


The other three reference clocks are buffered outputs and they have the same clock accuracy as the 
input and can be tuned using xo coarse tune capacitor bank. 
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8 Package Detail 


8.1 Package Dimension 


PIN #1 


2x 


ааа[с 


(0.2701) 


ГД 


bbb 


CAVITY 


Dimension in mm 


Dimension in inch 


MIN | NOM | MAX 


MIN | NOM | MAX 


0.67600.74000.8500| 


0.0266|0.0291/0.0555 


0.1 100]0.1500]0. 1900) 


0.004350.00590.0075 


0.54000.59000.6400 


0.02130.02320.0252 


0.18000.22000.2600) 


0.00710.00870.0102| 


4.4000|4.5000|4.6000] 


0.17320.1772/0.1811 
0.17520.1772|0.1811 


TOP VIEW 


ханд! нааж 


ааа 


2X 


D1 


4.4£000]4.5000]4.6000] 
=== 5.9598| ——— 


0.1559) — 


E1 


5.9598) ——— 


0.1559] ——— 


e 


0.3500| 


0.0158 


ша 


b 


0.1700/0.2100/0.2500 


0.00670.00830.0098 


ааа 


0.1000 


0.0039 


bbb 


0.0800 


0.0031 | 


4 


Oo 


SOLDER BALL 
SEATING PLANE 


ddd 


2 A 


@еее(М) 


ФА с 


ооо |o 000 
ОООО “0-0 0} 


12945 8 7 891011231415 16 17 


BOTTOM VIEW 


DETAIL : "A" 


Figure 9: Package Dimension 
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ddd 


0.0800 


0.0031 


eee 


0.1500 


0.0059 


fff 


0.0500 


0.0020 


MD/ME 


17, 


17 


NOTE : 


1. CONTROLLING DIMENSION 
A PRIMARY DATUM C AND SEATING PLANE ARE 


: MILLIMETER. 


DEFINED BY THE SPHERICAL CROWNS OF 


THE 


SOLDER BALLS. 


A DIMENSION b IS MEASURED AT THE MAXIMUM 


SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


4. SPECIAL CHARACTERISTICS C CLASS: bbb,ddd 


REFERENCE. ONLY. 


ЖА THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
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8.2 Solder Ball Dimension 


Table 24: Solder Ball Dimension 


Parameter | Size (um) 
Solder ball size 210 
200 


Ball opening size 


Ball pad size 270 


E. „Вай pad size 


SIL Openinga size 


cesi 251 ca a 


Figure 10: Solder Ball Dimension 
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8.3 Reflow Profiles 


Table 25: Classification Reflow Profiles 


Profile Feature Sn-Pb Eutectic Assembly Pb-Free Assembly 
Preheat/Soak 
Temperature Min (Tn) 100 °C 150 °С 
Temperature Max (Tma) 150 °С 200 °С 
Time (t,) from (Tamin to Tsmax) 60-120 seconds 60-120 seconds 
Ramp-up rate (T, to Т.) 3 °С/ѕесопа max. 3 °С/ѕесопа max. 
Liquidous temperature (T, ) 183 *C 217 °С 
Time (4 ) maintained above T, 60-150 seconds 60-150 seconds 
For users T, must not exceed the For users T, must not exceed the 
Classification temp in Table 4-1. Classification temp in Table 4-2. 
Peak package body temperature (Т,) : : 
For suppliers T, must equal or exceed For suppliers T, must equal or exceed 
the Classification temp in Table 4-1. the Classification temp in Table 4-2. 
Time (t,)* within 5 °C of the specified 
classification temperature (Т,), see 20* seconds 30* seconds 
Figure 5-1. 
Ramp-down rate (T, to T, ) 6 °С/ѕесопа max. 6 °С/ѕесопа max. 
Time 25 *C to peak temperature 6 minutes max. 8 minutes max. 


* Tolerance for peak profile temperature (Т,)15 defined as a supplier minimum and a user maximum. 


Supplier Ty сад РА 


Supplier tp —r- 


Max. Ramp Up Rate = 3°C/s 
Max. Ramp Down Rate = 6°C/s 


Preheat Area 


Temperature с-> 


| — ———— Time 25°C to Peak 


Time с=> 


IPC-020d-5-1 


Figure 11: Classification Profile 
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8.4 Ball Map 


г А a I пт о ос >» 


с ч D U 2 = 


2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 


REFOUT3 CLK_26M 


colour rule: | 


| 
Digital 


Figure 12: Ball Map 
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8.5 Pin Description 
Table 26: Pin Description 


Sequence Мате location Description Type 


| > 
z| х 
тт 
ке N 


шарна Diversity High Band RX port 1 50 ohm RF 
цас Diversity High Band RX port 4 50 ohm RF 


о 
20 
>< 
ШЕ 
45 


Primary High Вапа АХ port 2 50 ohm RF 
Primary High Band RX port 1 50 ohm RF 


20 
>< 
< 
P 


- 
- 
| 
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DRX M2 Diversity Mid Band RX port 2 50 ohm RF 


DRX M1 
PRX M1 


PS 
2 2 
| 00 


X H3 
X H1 
L2 


аа 
2| 35 
E o 


ES 
23 
х 
< 
[m 


1 
2 
3 
5 
7 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
3 
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Sequence Мате location Description Type 


4 ewm [e c[meesemeag WR 

= ees [nr [seater [Oa 

э «e je qme |ы -- 

[* « |е wem єт 
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Sequence Мате location Description Type 


229 ЕЕЕ ЗЕ Ес ЕРЕН ЗЕН 
Са Дака LEW LS LI... 
[s er и :-1::542:1: ше - 
[5 (и Ла бшшш — — — e — — 
[* s [e [eem е^ 
ы js je [qemm 8-0 
[€ |в- m зөнөг 80 
= [js Jm [emm 80 
[* je mr pem 80 
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Sequence 
91 
9 
9 


00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 

115 

116 

117 

118 

119 

120 

121 


\/55 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 
VSS 


Мате 


location Description 
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Sequence Мате location Description 


122 VSS T10 VSS ground VSS 


123 VSS T14 VSS ground VSS 
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8.6 Part Numbering 


Part Number Part Description Package Type Operating Temperature 


SR3595D, Single Chip 


SR3595D Multimode Multiband LTE-A Transceiver in CMOS BGA-123 


-40 to 85°C 
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9 Contact Information 


UNISOC 
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UNISOC Center, Building No. 1 
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Phone +86-21-5080-2727 
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10180 Telesis Ct., Suite 500 
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